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Notice to Members of the American Association for Cancer Research 
Officers for 1993-1994 


President: Margaret L. Kripke, M.D. Anderson Cancer Center, Houston, TX 77030 

President Elect: Edward Bresnick, Dartmouth-Hitchcock Medical Center, Lebanon, NH 03756 

Treasurer: Thomas J. King, Georgetown University Medical Center, Washington, DC 20007 

Executive Director: Margaret Foti, AACR, Public Ledger Building, 620 Chestnut St., Suite 816, Philadelphia, PA 19106-3483 


Annual Dues 


The annual dues of active members of the American Association for Cancer Research are $135.00 and they include a subscription to one AACR journal. The member 
rate for each additional journal is $45.00. Corresponding members of the Association will be charged an appropriate fee to offset postage costs. Payment of dues and 
changes of address of members of the Association should be sent promptly to: Member Services, American Association for Cancer Research, Inc., Public Ledger Building, 
620 Chestnut St., Suite 816, Philadelphia, PA 19106-3483. Telephone: (215) 440-9300. 


Back Issues and Single Copy Sales of the Journal 


Copies of back stock of the journal Cancer Research may be ordered from Waverly, Inc. As long as supplies permit, single copies of Cancer Research will be sold by 
this company at $30.00 per copy for regular issues and $30.00 per copy for Supplement issues which contain material from conferences on topics related to cancer. The 
annual Proceedings of the American Association for Cancer Research is available at $35.00 per copy. Orders outside the U. S. and Canada add $2.00/copy to offset 
postage costs. 


Advertisements in Cancer Research 


Advertisement insertion orders and copy must be received 60 days prior to the date of issue in which the advertisement is to be published. The journal is mailed 
approximately 7 days preceding the date of issue. Inquiries about advertising should be directed to: Elizabeth Mosko, Waverly, Inc., 428 E. Preston Street, Baltimore, 
MD 21202-3993. Telephone: (410) 528-4005. 


Historical Cover Themes 


Readers are invited to submit themes (events, persons, institutions) for consideration for the illustrated covers of Cancer Research. Correspondence regarding suggested 
cover themes, or other matters regarding covers, should be addressed to the Cover Editor, AACR Publications Department. 


Submission of Manuscripts 


Manuscripts should be sent to the attention of: Dr. Carlo M. Croce, Editor-in-Chief, AACR Publications Department, American Association for Cancer Research, 
Public Ledger Building, 620 Chestnut St., Suite 816, Philadelphia, PA 19106-3483.-Telephone: (215) 440-9300. If accepted, they will be listed under one of ten categories 
in the Table of Contents. Please specify in a covering letter which category applies to your submission: biochemistry and biophysics, carcinogenesis, clinical investigations; 
endocrinology, epidemiology: experimental therapeutics; immunology, molecular biology and genetics, tumor biology, and virology. (Final categorization in the Table of 
Contents is at the discretion of the Editor-in-Chief.) Consult the “Instructions for Authors” printed in the January | issue of the journal for other submission requirements. 
Reprints of the “Instructions” are available upon request. 


Manuscript Processing Fee 

Journal policy requires that a manuscript processing fee of $75.00 be assessed for each paper to defray the expenses incurred in the editorial review process. Each 
manuscript submitted for publication should be accompanied by a check (drawn on a U.S. bank) or purchase order for $75.00 in U. S. currency, payable to Cancer 
Research at the above address. Note: If an author resubmits a manuscript that our Editors previously found unacceptable for publication, it is journal policy to 
consider it a new submission, assign it a new manuscript number, and charge the author another $75.00 handling fee to cover the cost of review. 


Page Charges 

Accepted manuscripts will be published with the understanding that the author(s) will pay a charge of $65.00 per printed page. Under exceptional circumstances, 
when no source of grant or other support exists, the author(s) may apply to Dr. Carlo M. Croce, Editor-in-Chief, at the time of submission, for a waiver of the page 
charges. All such applications must be countersigned by an appropriate institutional official stating that no funds are available for the payment of page charges. 


Copyright and Copyright Clearance Center 

The Copyright Revision Act (PL 94-553), which became effective January |, 1978, states that the copyright of a work is vested in the author from the moment of 
creation. Therefore, all authors who wish to publish in Cancer Research must formally transfer copyright to the proprietor of the journal, the American Association 
for Cancer Research, Inc. It is understood by this transfer that the authors relinquish all exclusive rights of copyright ownership, including the rights of reproduction, 
derivation, distribution, sale, and display. 

Authors who prepared their articles as part of their official duties as employees of the U.S. Federal Government are not required to transfer copyright to the 
American Association for Cancer Research, Inc., since these articles are considered to be in the public domain. However, it is necessary for these authors to sign the 
appropriate section of the transfer form. In the case of articles supported by federal grants or contracts, copyright transfer to the American Association for Cancer 
Research, Inc., is required. The federal government may retain a nonexclusive license to publish or republish such material. 

Copies of articles for which the American Association for Cancer Research, Inc. owns the copyright may be made for personal or internal use, provided that the 
copier pay the per-copy fee of $2.00 through the Copyright Clearance Center, Inc. This Center is a nonprofit organization through which individuals and institutions 
may reimburse a copyright owner for photocopying journal articles beyond what !s defined as “fair use” in Sections 107 and 108 of the Copyright Revision Act of 
1978. Those who wish to photocopy Cancer Research articles may report the nuinber of copies they have made, together with the fee code 0008-5472/93 $02.00, to: 
Copyright Clearance Center, Inc., 222 Rosewood Drive, Danvers, MA 01923; (508) 750-8400. Remittances may be sent to the Center at the time of reporting or the 
Center will bill the user on a monthly basis. Deposit accounts and prepayment plans may also be arranged. 

Between June 1978 and August 1983, a fee code appeared on the first page of all articles for which Cancer Research owned the copyright. For those issues, it is 
understood that any articles which did not carry this code are in the public domain. 


Cancer Research is abstracted or indexed in Biological Abstracts, Chemical Abstracts, Index Medicus, MEDLINE, Current Contents, and CancerLit. This journal is 
printed on acid-free paper. 


No responsibility is accepted by the Editors, by the American Association for Cancer Research, Inc., or by Cadmus Journal Services for the opinions expressed by 
contributors or for the content of the advertisements. 


Cancer Research (ISSN 0008-5472) is published twice a month for $80 per year (for members of the American Association for Cancer Research) or $390 per year (for 
nonmembers) by the American Association for Cancer Research, Inc. Second-class postage paid at Baltimore, MD and additional mailing offices. POSTMASTER: Send 
address changes to Cancer Research, c/o Waverly, Inc., 428 E. Preston Street, Baltimore, MD 21202-3993. 


Copyright 1993 by the American Association for Cancer Research, Inc. 
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Publications Staff 
Managing Editor 

Margaret Foti 

Assistant Managing Editor 
Mary Anne Mennite 


Manager, Editorial Services 
Heide M. Pusztay 


Supervisor, Manuscript 
Processing 
Margaret A. Pickels 


Assistant Supervisor, 
Manuscript Processing 
Theresa A. Griffith 


Editorial Secretaries 
Mary Ellen Pirring 
Valene L. Taylor 
Andrea Conrad 


Administrative Staff 
Executive Director 
Margaret Foti 


Associate Director of 
Administration 
Adam D. Blistein 


Senior Accountant 
Anthony P. Blengino 


Financial Assistant 
George L. Moore 


Meetings Coordinator 
Jeffrey M. Ruben 


Meeting Planner 
Carole Kanoff 


Public Information 
Coordinator 
Jenny-Anne Martz 


Executive Assistant for 
Programs 
Ruth E. Fortson 
Administrative Assistant 
Robin E. Felder 
Systems Specialist 
Lydia I. Rodriguez 
Secretary 
Malika L. Wright 
Editorial Secretary 
Diana F. Certo 


Editor-in-Chief 
Carlo M. Croce 


Associate Editors 
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Martin D. Abeloff 
Jerry M. Adams 
David S. Alberts 


_ Carmen J. Allegra 


_ Frederick R. Appelbaum 
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William T. Beck 


_ Thomas L. Benjamin 


Joseph R. Bertino 
June L. Biedler 
Gianni Bonadonna 
Ernest C. Borden 
G. Tim Bowden 
Norman Breslow 
Edward Bresnick 
Samuel Broder 
Ronald N. Buick 
Pau! A. Bunn, Jr. 
C. Patrick Burns 
Fernando Cabanillas 
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Eli Canaani 
Robert L. Capizzi 
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Yung-chi Cheng 
Bruce D. Cheson 
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Frank Costantini 
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T. Michael Dexter 
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Lois B. Epstein 
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Emmanuel Farber 
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Enric R. Fearon 
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Robert A. Floyd 
Judah Folkman 
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Curtis C. Harris 

Jules E. Harris 
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Victor Ling 

Lance A. Liotta 
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Reuben Lotan 

David B. Ludlum 
Tak W. Mak 
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Lynn M. Matrisian 
W. Gillies McKenna 
Anna T. Meadows 
John Mendelsohn 
Christopher J. Michejda 
John D. Minna 


George H. Hitchings 
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Beatrice Mintz 
Malcolm S. Mitchell 
Sharon B. Murphy 
Ruth J. Muschel 
Yusuke Nakamura 
Garth L. Nicolson 
Kenneth Nilsson 
Susumu Nishimura 
Jeffrey A. Norton 
Peter C. Nowell 
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Gilbert S. Omenn 
Richard J. O’Reilly 
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Anthony E. Pegg 
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Bice Perussia 
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Eric J. Stanbridge 
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Saraswati Sukumar 
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Paul Talalay 
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Cancer Research is sponsored by the American Association for Cancer Research, Inc. and receives major support from the American Cancer 
Society, Inc. Publication costs are also met by a grant from the Elsa U. Pardee Foundation. 


Subscription Information 


Cancer Research is published twice a month, one volume per year, by the American Association for Cancer Research, Inc. Subscriptions include the Proceedings of the American 
Association for Cancer Research, issued in April of each year. Except for members of the American Association for Cancer Research, all subscriptions are payable in advance to 
Waverly, Inc., 428 E. Preston Street, Baltimore, MD 21202-3993, to which all business communications, remittances (in United States currency or its equivalent), and subscription 
orders should be sent. In Japan, send orders and inquiries to (sole agent): USACO Corporation, Tsutsumi Bldg., 13-12, Shimbashi-chome, Minato-ku, Tokyo 105, Japan; Tel. (03) 
502-6471. Nonmembers of the American Association for Cancer Research within the United States may subscribe to Volume 53 (1993) of Cancer Research at the rate of $390.00 
(individual and institutional nonmembers), including postage. Institutional and individual nonmembers outside of the United States should add $60.00 to their respective rates to 
offset second-class postage costs. Air mail and other means of delivery are available at extra charge; contact Waverly, Inc. for information. Changes of address notification should 
be sent 60 days in advance and include both old and new addresses. Member subscribers should send address changes to: Member Services, American Association for Cancer 
Research, Inc., Public Ledger Building, 620 Chestnut St., Suite 816, Philadelphia, PA 19106-3483. Nonmember subscribers should notify Waverly, Inc. of changes of address. 
Copies of the journal which are undeliverable because of address changes will be destroyed. Printed in the U.S.A. 
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AMERICAN ASSOCIATION FOR CANCER RESEARCH, INC. 


Officers 


President, Margaret L. Kripke 
President-Elect, Edward Bresnick 
Treasurer, Thomas J. King 
Executive Director, Margaret Foti 


Board of Directors 


Until 1994 

John S. Lazo 
Lance A. Liotta 
Sharon B. Murphy 
Eric J. Stanbridge 


Until 1995 
Curtis C. Harris 
Victor Ling 
John D. Minna 
Kenneth Olden 


Until 1996 

Donald S. Coffey 
Michael B. Sporn 
Louise C. Strong 
Daniel D. Von Hoff 


Ex Officio 

Edward Bresnick 
Carlo M. Croce 
Margaret Foti 
Thomas J. King 
Margaret L. Kripke 
Harold L. Moses 
Lee W. Wattenberg 


We are pleased to acknowledge the work of Diana F. Certo, who prepared the author index. 
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Cover Illustrations for Volume 53 


January 1: Joseph Bertino, Bert Vogelstein, and Robert 
Stempel, recipients of the 1992 American Cancer Society 
Medal of Honor. 


January 15: Peter Brookes and Philip D. Lawley, whose work 
was integral in determining that the target of the carcino- 
genic action of polycyclic aromatic hydrocarbons is DNA. 


February 1: Leila Diamond, Brigid G. Leventhal, and Sandra 
R. Wolman, the first, immediate past, and 1992-1993 
Presidents of Women in Cancer Research, respectively. 


February 15: The American Health Foundation. Depicted are 
D. Hoffmann, J. H. Weisburger, and E. L. Wynder, pioneers 
in the Foundation; S. S. Hecht and G. M. Williams, the 
current Directors; and R. Klarberg, the Executive Vice 
President; as well as staff members who have been with 
the Foundation for 15 years or longer. 


March 1: R. Wayne Rundles, a pioneer in the chemotherapy 
of cancer. 


March 15: The Cancer Research Cen:er of Hawaii in Honolulu, 
Hawaii, featuring key staff members Jean Hankin, Brian 
Issell, Omer Kucuk, Laurence Kolonel, and Loic Le Mar- 
chand; and charts showing the relationship between dietary 
fat intake and the rate of breast cancer incidence in Cau- 
casians and Hawaiians; and rates of survival after diagnosis 
among Filipino and Hawaiian women. 


April 1: V. Craig Jordan, a leading researcher in the field of 
tamoxifen and its use in the treatment of breast cancer. 


April 15: Hilary Koprowski, one of the most distinguished 
scientists in contemporary medicine, whose work has fo- 
cused on monoclonal antibodies as immunotherapeutic 
agents. 


May 1: The recipients of the 1993 scientific awards of the 
AACR: Tom Curran, Joseph F. Fraumeni, Jr., Waun Ki 
Hong, Victor Ling, and Stuart H. Yuspa. 


May 15: Bernard Fisher, a co-recipient (with Gianni Bona- 
donna) of the Sixteenth Annual Bristol-Myers Squibb Award 
for Distinguished Achievement in Cancer Research. 


June 1: Jacob Furth, one of the first investigators into the 


effects of hormones on the growth and development of 
tumors. 


June 15: Henry Mihich, past President of the AACR (1987- 
1988), whose work has advanced knowledge of the inte- 
raction of drugs with the immune system. 


July 1: Irwin H. Krakoff, pictured with three institutes where 
he holds or has held top directorial positions: the Sloan- 
Kettering Institute; the Vermont Regional Cancer Center; 
and the University of Texas M. D. Anderson Cancer Center. 


July 15: The first Clinical Directors of the National Cancer 
Institute, C. Gordon Zubrod, Nathaniel |. Berlin, and Alfred 
C. Ketcham. 


August 1: XVI International Cancer Congress, New Delhi, 
India, October 30-—November 5, 1994, sponsored by the 
International Union Against Cancer (UICC). 


August 15: Recipients of the 1993 General Motors Cancer 
Research Foundation Awards: Gianni Bonadonna, Carlo M. 
Croce, Bernard Fisher, and Hidesaburo Hanafusa. 


September 1: Alastair R. Currie and colleagues Andrew H. 
Wyllie and John Kerr, with a bar graph displaying the citation 
frequency of their seminal 1972 paper defining apoptosis. 


September 15: Richard H. Adamson, Director of the Division 
of Cancer Etiology at the National Cancer Institute. 


October 1: Nobuyuki Ito and his colleagues at Nagoya City 
University, Japan, Ryohei Hasegawa, Masao Hirose, Kat- 
sumi Imaida, and Tomoyuki Shirai, researchers in the area 
of risk potential of food additives. 


October 15: Margaret L. Kripke, President of the American 
Association for Cancer Research, 1993-1994. 


November 1: Charlies M. King, Urs A. Meyer, Wendell W. 
Weber, and Yasushi Yamazoe, who have investigated the 
mechanisms of action of carcinogenic aromatic amines. 


November 15: The Surveillance, Epidemiology, and End Re- 
sults Program (SEER), with William Haenszel, Ben Hankey, 
Constance Percy, Evelyn Shambaugh, John Young, Jr., 
and Calvin Zippin. 


December 1: Richard J. Roberts and Phillip A. Sharp, winners 
of the 1993 Nobel Prize in Physiology or Medicine. 


December 15: Frank J. Gonzalez and Daniel W. Nebert, who 
have made great advances in the understanding of the 
genetics of carcinogen metabolism. 
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Keep up 
with the latest develooments in 


Cancer lkesearch 


The Official Journal of the 
American Association for Cancer Research 


Carlo M. Croce, M.D., Editor-in-Chief 


Subscribe to Cancer Research—the leading 
citation source of original studies in cancer 
research and cancer-related biomedical science. 
Issued semimonthly, Cancer Research publishes 
7,000 pages of important research each year, 
including the following regular features: 

&@ The most up-to-date articles in basic research 
and clinical and epidemiological investigations by 
authors from the United States and more than 30 
countries 

@ Perspectives in Cancer Research, in which 
leading investigators explore contemporary and 
at times controversial topics 

@ Advances in Brief, a rapid communication 


category for short but definitive, highly significant 
reports 

& Supplemental issues developed from symposia 
or relevant subjects 

& Proceedings of the American Association for 
Cancer Research, a special annual issue that 


offers stimulating new research ideas in abstract 
form 


O) Yes, | want to keep up with the latest developments in 


Cancer Research. Enter my one-year subscription. 
Now! i 1994 Subscription Rates: i 
| Individual $415 Institutional $415 
Add $60 for delivery outside the U.S. Subscriptions payable in 
i advance (in US currency or equivalent) to: i 
WAVERLY PRESS, INC./ CANCER RESEARCH 
i 428 East Preston Street / Baltimore, MD 21202 i 
Cancer 
| Research 
| INSTITUTION | The Most 
Highly Cited 
Journal 
CITY/STATE/ZIP 7 | In Its Field 
Allow 8 weeks for receipt of first issue. ; 
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AMERICAN ASSOCIATION FOR CANCER RESEARCH 
SCIENTIFIC CONFERENCES 


JANUARY 17-22, 1994 
Risk Assessment in Environmental 
Carcinogenesis 
Co-Sponsored by the 
Environmental Mutagen Society 

Chairpersons: Philip C. Hanawalt, Stanford, CA; 

James A. Swenberg, Chapel Hill, NC 
Whistler Resort and Conference Center, Whistler, 

B.C., Canada 


JANUARY 31-FEBRUARY 5, 1994 
Molecular Genetics of Tumor Progression 
and Metastasis 
Chairperson: Lance A. Liotta, Bethesda, MD 

Big Sky Resort, Big Sky, MT 


FEBRUARY 19-24, 1994 
Cancer: Perturbations in Cell Cycle 
Control and Genomic Integrity 
Chairpersons: Thea D. Tisty, Chapel Hill, NC; 
Lawrence A. Loeb, Seattle, WA 
Banff Springs Hotel, Banff, Alberta, Canada 


MARCH 5-11, 1994 
Growth Factors, Development, and Cancer 
Joint Meeting with Friedtich Miescher-Institut 
Chairpersons: Harold L. Moses, Nashville, TN: 
Bernd Groner, Basel, Switzerland 
Congress Center, Interlaken, Switzerland 


APRIL 10-13, 1994 
85th Annual Meeting 
Chairperson: Karen S. H. Antman, New York, NY 
Moscone Convention Center, San Francisco, CA 


OCTOBER 16-20, 1994 
Transcriptional Control of Cell Growth 
and Differentiation 
ieieneniite: Eric N. Olson, Houston, TX; Bruce 

M. Spiegelman, Boston, MA 
Chatham Bars Inn, Chatham (Cape Cod), MA 


NOVEMBER 7-11, 1994 
Modern Developments in Cancer 
Therapeutics 
Joint Meeting with Academia Sinica 
Chairperson: Yung-chi Cheng, New Haven, CT 
Academia Sinica, Taipei, Taiwan, R.O.C. 


DECEMBER 8-13, 1994 
Basic and Clinical Aspects of 
Prostate Cancer 
Chairperson: Donald S. Coffey, Baltimore, MD 
Marriott's Rancho Las Palmas Resort, Rancho 
Mirage (Palm Springs), CA 


JANUARY 14-19, 1995 
Mechanism of Action of Retinoids, 
Vitamin D, and Steroid Hormones 
Chairpersons: Michael B. Sporn, Bethesda, MD; 
Ronald M. Evans, San Diego, CA; David 
Mangelsdorf, San Diego, CA 
Whistler Resort and Conference Center, Whistler, 
B.C., Canada 


FEBRUARY 13-18, 1995 
Molecular Biology of Cancer: Implications 
for Prevention and Therapy 

Joint Meeting with Japanese Cancer 
Association 

Chairpersons: Lee W. Wattenberg, Minneapolis, 
MN; Masaaki Terada, Tokyo, Japan 

Maui Marriott Hotel, Maui, HI 


MARCH 19-22, 1995 
86th Annual Meeting 
Chairperson: Donald S. Coffey, Baltimore, MD 
Metro Toronto Convention Centre, Toronto, 
Ontario, Canada 


AACR members will receive brochures on the 
above special conferences as soon as they are 
available. Nonmembers should call or write: 


American Association for Cancer Research 
Public Ledger Building 

620 Chestnut Street, Suite 816 
Philadelphia, PA 19106-3483 
215-440-9300 + 215-440-9313 (FAX) 
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